Introduction
Previous studies conducted on pelagic (Kocatas et al., 1993) and demersal (Tokaç et al., 1998; Metin et al., 2000) fish populations off Turkish coasts show that catches comprise mainly sub-adult fish. This sign of overfishing is particularly obvious in demersal fish stocks of the Aegean Sea. Illegal trawling, coastline development, pollution, and damage to Posidonia oceanica meadows are the main factors affecting marine ecosystems along the Turkish Aegean coast.
Trawling is prohibited within 2.5 km from the coast in regions where depth increases sharply, and within 5 km where the seabed slopes gently. Illegal trawling is a frequent occurrence, especially in the latter case. Artificial reefs have been suggested as a solution to enforcing the trawling ban. Small-scale artificial reefs were deployed mainly along the Aegean Sea Coast of Turkey (Figure 1 ).
The metropolis municipality deployed 10 old trolleybus bodies in I uzmir Bay in 1989 to create the first Turkish artificial reef project. The first scientific artificial reef project, conducted by the Aegean University Faculty of Fisheries, was started later in Hekim Island, I uzmir Bay, in 1991. Thirty cubic concrete blocks were assembled in six pyramids (four blocks forming the base, with one on top). The perceived success of this project resulted in increased interest in reef technology and new cooperative projects were started among local governments, fishery cooperations, and universities. Local governments provided financial support, universities provided scientific and technical knowledge, and fishery cooperations provided practical information on local conditions. So far, five artificial reef projects have been completed. The structural and ecological features of these and other experimental projects are summarized in Table 1 . Four new projects are in the planning stage.
The main aims have been: (1) to protect fish-spawning and nursery areas (e.g. Posidonia meadows) from illegal trawling; (2) to create new sites for recreational fishing and diving; (3) to protect small-scale artisanal fisheries from damage caused by illegal trawling; and (4) to conduct scientific experiments.
Construction materials and designs
In January 1999, the Turkish Ministry of Agriculture and Rural Affairs prohibited the use of waste materials in artificial reef construction; only concrete, PVC, and steel may be used currently. In all projects since 1989, reinforced concrete modules designed in accordance with scientific rationales have been used. To date, there have been five different modules (Figure 2 ), four of which are multi-purpose and one is species-specific (for octopus).
Deployment techniques vary. While octopus reef units were positioned one-by-one using a crane, modules in the Hekim Island Project were deployed by crane accompanied by divers. In other projects, modules were deployed by free falling technique.
Monitoring studies
The number of available monitoring studies is limited. While detailed observation studies were carried out in the Hekim Island Project, only a fish species list was obtained from the Dalyankö y and U } rkmez projects. In all studies, fish abundance and the presence of macroinvertebrates were determined by SCUBA divers using visual census techniques.
In the Hekim Island Project, hollow 1 m 3 concrete blocks were deployed at two different depths (15 at both 9 m and 18 m depth). The blocks were arranged in a pyramid (four at the base and one on top) by divers. Eight fish species identified before deployment had risen to 16 after 1 year (Table 2) . Differences between species number and number of individuals before and after reef deployment were significant (t-test, p<0.05; Lö k and . During a recent study (in 2000) , 8 years after deployment, 22 species belonging to 13 families 
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were identified (Table 3) , an increase of nearly 40% compared to the first study.
The number of species and individuals at the 9-m and 18-m reef varied seasonally. Both increased during the summer months and decreased in winter at 9-m depth, while the reverse trend was observed at 18-m depth. For both metrics, differences between the two reefs were significant (t-test, p<0.05). A similar seasonal fish migration has been suggested in other studies (Bombace et al., 1989; Bohnsack et al., 1991) .
Fish species around the reef were evaluated in accordance with the classification of Bohnsack et al. (1991) as resident species (54-100%), visitor species (42-56%), or transient species (0-42%). The results (Table 2) suggest that depth is important in attracting visitor species, but not in the case of resident species (Moffitt et al., 1989) .
A total of 100 algal species have been recorded from the reef (35 Cyanophyceae, 35 Rhodophyceae, 18 Phaeophyceae, and 12 Chlorophyceae; Dural et al., 1997) and 25 invertebrate species belonging to 7 phyla (Cnidaria, Annelida, Arthropoda, Mollusca, Bryozoa, Echinodermata, and Ascidiacea).
Fifty cubic and 50 ''plus-shape'' design ( Figure 2 ) reef units were used in the Dalyankö y Project in July 1995, each group consisting of 25 units deployed at 20 m at intervals of 100 m.
Only a fish species list has been obtained, and this included 19 species belonging to seven families (Table 3) . Thirteen species were classified as residents, five as visitors and one as transient, and 58% of the species were of economic value.
The U } rkmez Project was carried out in a coastal area with Posidonia meadows extending to 18 m depth, beyond which a muddy seabed area starts. ''Pentagon'' dome-shaped units ( Figure 2 ) were deployed to protect the meadows from illegal trawling. A total of 16 reef groups, consisting of 20 units each at intervals of 100 m, were deployed parallel to the coast, protecting 2 km 2 . Fifteen species belonging to 11 families were identified (Table 3) 
Legal regulations
Until October 1999, there were no legal regulations in relation to reef projects; it was sufficient merely to inform the Ministry of Agriculture and Rural Affairs about planned projects. After arranging a meeting with reef stateholders in September 1999, a ''Project Guide for Artificial Reef Applications'' was prepared and recommendations were put forward to establish rules for the planning and implementation of artificial reef projects. The guidelines consist of six parts: (1) description, (2) procedures, (3) objectives, (4) site selection criteria, (5) construction materials, and (6) design. Although still far from fully covering all biological and engineering aspects, the guidelines represent an important starting point.
Future developments
There is as yet no national or regional artificial reef project in Turkey. Despite the absence of subsidies from the national government, some small-scale projects are being carried out locally. In particular, the number of projects aimed at protection is increasing. However, given the limited number of monitoring studies and a lack of basic knowledge on for instance local current and wave conditions, it is not realistic to expect thorough evaluations of the effectiveness of artificial reefs until more extensive baseline data are collected. 
